SUMMARY Left ventricular ejection fraction was assessed by biplane cross sectional echocardiography in 65 patients with a first acute myocardial infarction on the first day. In 30 patients (group 1) measurements were repeated on the third day and in another 35 patients (group 2) at three months. Changes in ejection fraction of 0*05 or less were arbitrarily called insignificant. In group 1 only two patients showed a decrease of more than 0-1 between days 1 and 3, and both had an enzymatically confirmed infarct extension. The remaining patients had no complications. In group two 11 patients had decreases of more than 0.1 between day 1 and three months: three of them had an enzymatically confirmed reinfarction (perioperative in one) and four a possible reinfarction, and in two an angiographically confirmed left ventricular aneurysm developed. In two no complications occurred. The other complications that occurred were an enzymatically confirmed but small reinfarction, an angiographically confirmed but circumscript aneurysm, and an uncomplicated bypass operation in one patient each. These three patients had a small increase (between 0-05 and 0-1) in ejection fraction.
Cross sectional echocardiography has been shown to be a potentially useful, non-invasive method of assessing left ventricular ejection fraction. Several reports have shown a good correlation with the ejection fraction measured by cineangiographyl-13 or radionucide angiography.4 914 To date reports of clinical applications have, however, been scarce. The purpose of the present study was to measure the ejection fraction sequentially in acute myocardial infarction and to correlate changes in ejection fraction in the acute and convalescent stage with the clinical course. Accepted for publication 6 December 1983 Patients and methods The patient population was derived from a study of 112 patients with acute myocardial infarction admitted to hospital between 1 July 1981 and 1 May 1982 in whom cross sectional echocardiography was attempted on admission. Of these, 90 had cross sectional echocardiograms of sufficient quality to allow volume calculations to be made from stop frames (success rate 80%). The results of this study are to be published elsewhere.'5 At the start of the study our aim was to determine whether the ejection fraction on admission could predict the subsequent development of severe pump failure, especially cardiogenic shock. During the last three months of the study we decided to examine newly admitted patients on the third day of infarction (group 1) and at the same time those patients who were alive at three months after the acute event (group 2). All had a first transmural myocardial infarction as defined below. Group 1 consisted of 30 patients with a mean age (+SD) of 59-5±14*1 years and group 2 35 patients with a mean age of 58*0± years.
The diagnosis of acute transmural myocardial infarction was based on a typical history, evolutionary electrocardiographic changes with the development of Q waves, and an increase in creatine kinase MB activity to levels exceeding twice the upper limit of normal, which in our institution is 4 U/l. Ejection fraction by echocardiography in acute myocardial infarction significant, but the increase in end systolic volume was (p<0-05). The decrease in ejection fraction was not significant.
Individual changes
The individual changes in group 2 are shown in Table  3 . Decreases of more than 0-1 occurred in 11 patients; one of these had a documented perioperative infarction (she underwent bypass surgery for intractable angina after an inferior wall infarction), two had a documented reinfarction during convalescence, four had a possible reinfarction, and two developed an angiographically confirmed large ventricular anetrysm. In two patients the decrease in ejection fraction could not be explained by any of these complications. Of these 11 patients, 10 had an anterior wall infarction, the only exception being the patient undergoing bypass surgery.
Four patients had decreases in ejection fraction between 0-05 and 0.1; their clinical course was uneventful. The same was true of the 10 patients whose ejection fraction showed no significant change. There were six patients whose ejection fraction increased between 0*05 and 0* 1: one patient had an enzymatically confirmed but small (maximum creatine kinase MB activity 12 U/1) reinfarction, one developed an angiographically confirmed but circumscript left ventricular aneurysm, and one underwent uncomplicated bypass surgery for postinfarction angina.
Four patients had an increase in ejection fraction of more than 0.1 despite having no complications. On day 1 their ejection fractions were 0-48, 0.46, 0-42, and 0.33; at three months these had increased to 0 70, 0-60, 0 55, and 0 45. The first of these patients had an inferior wall infarction, the latter three anterior wall infarctions.
FORMAL REPRODUCIBILITY
In the 20 outpatients in whom repeat echocardiograms and volume calculations were made the regression equation between the two assessments was: y=9-3+0-77x (r=0.82; p<0-01). The absolute difference between the two measurements averaged 0-036 (SD+0.023, range 0 to 0 07). In the present study we found empirically that in most cases changes in ejection fraction greater than 0-1 could be related to complications such as infarct extension or reinfarction, possible reinfarction, or the development of a left ventricular aneurysm. Some patients, however, had similar changes that could not be related to complications and thus they had to be regarded as spontaneous variability (for example, as a result of changes in loading conditions or due to the recovery of ischaemic myocardium). Indeed, Wackers et al found that pronounced fluctuations in left ventricular ejection fraction (assessed by blood pool scintigraphy) during the first 24 hours of infarction occurred very frequently.29 Although the populations studied cannot be compared directly (our population consisted mainly of patients with an anterior wall infarction whereas that of Wackers et a129 had patients with mostly inferior wall infarctions), we probably encountered the same phenomenon, although less often. Since the left ventricular ejection fraction tends to be more stable in patients with low values,29 patients with anterior wall infarctions (which are generally larger than inferior infarctions) should be expected to show less spontaneous variability.
Changes between 0 05 and 0-1 were partly within the limits of technical reproducibility (which was up to 0-07) and partly the result of spontaneous variability. To be able to judge the clinical significance of changes in ejection fraction in individual patients a study comparable to that of Wackers et a129 would have to be performed. The relatively consistent results in our 20 stable patients with a previous infarction cannot be used for this purpose because they provided evidence only of technical reproducibility over a short time span. In our study the mean difference (+SD) was 0-038+0-023, which is greater than the 0-02t0v016 in the frequently quoted study of Wackers et al. 30 The largest difference observed (in patients with an abnormal ejection fraction) was 0 07 compared with 0*05 in the study by Wackers et al. 30 Although cross sectional echocardiography in our study was thus less accurate than radioisotope imaging, technical improvements (for example, the use of video disks for forward and backward review, and light pen systems for tracing the endocardial contours directly from the screen) might improve the reproducibility of cross sectional echocardiographic volume analysis and make it comparable with that of radioisotope methods. These techniques would also make the procedure less tedious and time consuming. 
